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Introduction: There is an urgent need for novel lung cancer therapeutics, as patients experience significant development of drug resistance and have a five-year survival of only 26%. Our lab has identified the orphan G protein-coupled receptor, Bombesin 3 (BB3), as a novel therapeutic target for lung adenocarcinoma. Though it lacks the characteristics of an oncogenic driver, BB3 could be used as a conduit for delivering a toxic payload to cancer cells. Identifying appropriate drugs for conjugation requires an accurate understanding of BB3’s signalling profile, including its potential for ligand bias, which has not yet been characterised. 
Aims: We sought to elucidate the signalling profile of selective synthetic ligands at BB3, agonists MK-5046 and Bag-1, and our in-house synthesised antagonist Bantag-1. Pathways of interest are the canonical G protein signalling pathways Gas, Gai, and Gaq, as well as b-arrestin recruitment and ERK phosphorylation pathways. 
Methods: Human embryonic kidney (HEK293) cells transiently transfected with human BB3 were stimulated with the selective synthetic ligands across four assays: BRET1 cAMP sensing assay for Gs and Gi signalling; GCaMP5G calcium sensing fluorescent assay for Gq; NanoBiT -arrestin recruitment assay and BRET1-based biosensor for ERK1/2 phosphorylation. The Operational Model of Ligand Bias will be applied to the data. 
Results: We report that BB3 can be activated by Bag-1 and MK-5046 to varying degrees, depending upon the endpoint measured. Our in-house synthesised antagonist, Bantag-1, differed in displaying competitive vs non-competitive antagonism depending upon the assay and the ligand used. 
Discussion: Our early results indicate that biased signalling is present at BB3. Further experiments are needed to understand the extent to which bias may affect development of conjugated BB3 therapeutics in lung cancer. 
